It is generally thought that all members of the insect :superfamily Aphidoidea (aphids) have an obligatory association with gram-negative, spherical or slightly oval cells, which are commonly called primary endosymbionts (for reviews see references 2-5,7, 8, 10). The primary endosymbionts are found in specialized organs, the mycetomes, which consist of cells (mycetocytes) containing the endosymbionts. The endosymbionts are enclosed within vesicles which are derived from the cell membranes of the mycetocytes. None of the endosymbionts has been successfully cultivated in bacteriological media or in tissue culture. The function of the endosymbionts has not been definitively elucidated. However, it is clear that these organisms are essential for the life of the aphids since the removal of the endosymbionts by antibiotics leads to aphid sterility. The endosymbionts are maternally transmitted, and there are complex mechanisms which assure that the progeny are infected (2, 16).
Unterman et al. (19) have cloned and sequenced the gene for the 16s rRNA of the primary endosymbiont of Acyrthosiphon pisum (pea aphid). Sequence comparisons with the 16s rRNAs of other procaryotes indicated that this organism constitutes a distinct lineage within the gamma-3 subgroup of the Proteobacteria (17, 22) . We have recently cloned and sequenced the 16s rRNAs of primary endosymbionts of 10 additional species of aphids belonging to four aphid families (14) . An analysis of the sequences indicated that all of the primary endosymbionts are related (14) . In this paper we propose the new genus Buchnera and the new species Buchnera aphidicola for this lineage of endosymbionts. In addition, we designate the primary endosymbiont of Schizaphis graminurn as the type strain of this species (14, 18) .
Rule 18a of the International Code of Nomenclature of Bacteria (11) states that in cases where a species has not been maintained in laboratory culture, a description may serve as the type. This rule is illustrated by the obligate endosymbionts of cockroaches, which have been placed in the genus Blattabacterium with the single species Blattabacterium cuenoti, which has not been cultivated outside its * Corresponding author host (4). More recently, on the basis of morphology a number of new genera and species have been proposed for spirochetes found in wood-eating cockroaches and termites (1). None of these spirochetes has been cultivated in bacteriological media. A similar situation has been described for at least one species of the intracellular procaryote genus Wolbachia, which causes reproductive incompatibility in mosquitos (21). Consequently, according to the rules of nomenclature and current practice, the lack of a cultivable type strain does not debar the naming of a species.
Description of Buchnera gen. nov. Buchnera (Buch.ne'ra. M.L. fem. n. Buchnera, named for Paul Buchner, a German biologist who made extensive contributions to the study of endosymbiosis). Round or slightly oval cells (diameter, 2 to 5 Fm) that have a typical gram-negative cell wall and lack flagella. Cells divide by binary fission. These organisms do not form a morphologically distinct resting stage or endospores. Found in the mycetocytes of aphids in vesicles derived from the host membranes. Cannot be cultivated outside the host. Essential for the survival of the aphid.
On the basis of the sequences of their 16s rRNAs, the members of this genus form a distinct lineage within the gamma-3 subgroup of the Proteobacteria (14, 19, 22) . Table  1 shows the sequence signatures that distinguish the genus Buchnera from members of the related family Enterobacteriaceae and the more distantly related organism Ruminobacter amylophilus, both of which are in the gamma-3 subgroup (12, 22) . The sequence signatures of the gamma-3 subgroup have been described previously by Woese (22). Additional descriptive information. A variety of antibiotics (penicillin, streptomycin, chloramphenicol, neomycin? tetracycline) eliminate the endosymbionts, leading to a loss of the reproductive potential of the aphids (4,8, 10). The endosymbionts have been purified from several species of aphids (6, 10). Peptidoglycan has been detected in the cell wall of the endosymbiont obtained from A. pisiam (7, 8) . The genome size of this species has been found to be 1.4 x 10" daltons (9). The endosymbionts resemble other slow-growing bacteria in having only one copy of the gene coding for 16s rRNA (14, 18, 19) . The G + C contents of the 16s rRNAs of these organisms are 48 to 50 mol%, compared with the values of 53 
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to 54 mol% found for four other representatives of the gamma-3 subgroup (15, 18, 19) . Description of Buchnera aphidicola sp. nov. Buchnera aphidicola (a. phi'di.co.la. M. L. fem. n. aphidicola, aphid dweller). The morphological description is the same as that given above for the genus. An electron micrograph is shown in Fig. 1 . The G+C content of the DNA is 30 mol%, as determined by buoyant density and thermal denaturation methods (9). The type strain is the primary endosymbiont of S . graminum. Buchnera aphidicola has also been found in the following species of aphids: Rhopalosiphum maides, Rhopalosiphum padi, Myzus persicae, Uroleucon sonchi, A . pisum, Diura- Differentiation from other endosymbionts of insects. The only other endosymbionts of insects that are currently recognized are members of the genus Blattabacterium, which has a single species, Blattabacterium cuenoti, and contains endosymbionts of cockroaches (4). Blattabacterium cuenoti differs from Buchnera aphidicola in rnorphology; Blattabacterium cuenoti cells are rods that are 1 pm wide and 1.6 to 9.0 pm long. The G+C content of Blattabacterium cuenoti (26 to 28 mol%) is similar to that of Buchnera aphidicola. The secondary endosymbionts of several aphids species are gram-negative rod-shaped bacteria that are present in smaller numbers than the primary endosymbionts (8, 13); these organisms are not found in the mycetocytes and may be associated with the sheath cells which surround the mycetomes (7, 8, 10). The 16s rRNA sequences of the secondary endosymbionts of A . pisum indicated that these bacteria are members of the Enterobacteriaceae and therefore are distinct from the primary endosymbionts (19) . Species of the genus Wolbachia are associated with insects, and some are found inside cells surrounded by host-derived membranes (21) . The symbiotic status of these organisms is questionable; many cause reproductive incompatibility. The cells of Wotbachia species are generally spherical or short rods with diameters of 0.3 to 1 p,m. Many are associated with members of the Diptera (flies) and ticks; none has been found to be associated with aphids. 16s rRNA data have shown that Wolbachia persica strains are members of the gamma subdivision, but these organisms are distinct from the gamma-3 subgroup, which contains Buchnera aphidicola (20) .
